Obtain a Fourier series for F(x) =xsinx in 
O<x<27. 


Q«exe2zó F(x)exsinx&g ufui Qr. e»g& 
SMCS. 
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CMA41 — VECTOR ANALYSIS AND 
FOURIER SERIES 


Maximum : 75 marks 

SECTION A — (10 x 2 — 20 marks) 

Answer ALL the questions. 

If A= 5i +2) +3k and B -3i-j-2k , prove that 
À and B are perpendicular. 
Ā=5i+2j+3k wb B-3i-j-2k aà 
A, B Qam@sgtancnas eres ATI. 

T E S gs ad dr 2z 
lf r-àe"sbe^, show that —,-wr z0; 
à and b being constant vectors. 
a,b Aum iMa ainm 


ae =i) AT 2 SER 
?-de" be" calla cy =O aai emend. 
fice 


If ó- gode xy z2) then find divg. 


1 s 2 2 US CN 
g= ng xy + 2?) aaa divg snes. 
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Determine the constant ‘a’ so that the vector 


F=(x+ 3yy + (y- 2z)j + (x az)& is solenoidal. 


F = (x+3y¥ «(y-22)j + (x +az)Ä aip Qusi 
mie Gase onhe ‘a’ e Sirorredfl. 
If F is a conservative field and C is any simple 


closed curve find JE -dř. 
c 


F 20 Amass sriyssand wb C a5 arau 
Qg.LI eueperaanr rafi JE ‘dF wélüt snena. 

Define work done by a force. 

RE Mans Gau Cuman euenguimi&es. 

Prove that div curl F =0. 

div curl F = Oa Almas. 

State Green's theorem. 


Afai Gamócnz same. 


to 
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18. 


(0,0), &.0) (2. 2).(0, 2) 


IfF=xi+ yj +2k prove that 

(a) Vr 2 

(D Vr" =nr"®F, where r= | p | t 
T= xi yj € 2k aai 

(9) Vr-7 


1-9 = 


(25) Vr" 2nr"^7 cen Hep, Qe r=[F|. 


Find the total work done in moving a particle in a 

force field given by F = 3xyi -52] +10xk along 

the curve x=/>+1, y=2t?,z=13 from t=1 to 

be : 

F= 3xyi -5zj + 10xk erem lene e ssw 
eat? +l, y=2t? zat? t=] aam ^ eic»eralen 


afur dps L—2 uwy maniere Gaiiiciui(oub 
Geue»eenui& smote. 


Verify Green's theorem for 
fle- = »?)dx + (y? - 2xy Jay] where C is the 
eddie with vertices (0, 0), (2,0), (2, 2), (0, 2). 


TUOS Qpenemsenmas 
Gare. Ç: afli 


ESITO 
] [e -a° Jax + (y? - 225 Jasle £86 Cspnseos 


si uias, 
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15. 


16. 


(a)' Find the Fourier series for F(x)- je =x) in 
(0, 27). 
F(x)= ig - x)-ex (0, 27) -à ^u uir Asta 
seis AA. 
Or 
(b) Use Parseval's identity to show that 
Í dx x z 
4 (x? eats + p) 2abla+ b) 
reis SOMUT ciuem (s 
Í sie Z erené snami. 


ol? sat? b?) . 2ab(a b) 
SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 


A particle moves along the curve 
gies 21?,y =t?-4t, 2=3t-5, where i is the time. 
Find the components of its velocity at time t — 1 in 
the direction i — 3j 42k. 
em gsc x=2P,y=t?-4t, 2=3t-5 coup 
euenareicpguSdo parAms) t rius Gayb crea t=1 
245 (Gségu Gumgi Be 3j 42h Aws ssal 
lens Gauss dlem s.m Sirs. 
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10. 


Write any two condition for the Fourier series 
converges. 


gurt Gsm Mem @aMsarar gGsgyid (areis 
FLL AMSAT TUSIS: 

Define half range sine and cosine Fourier series. 
amais ose wibmib Glemepsem uy Mut Gri reener 


woggi- 
SECTION B — (5 x 5 = 25 marks) 


Answer ALL the questions. 


(a) Find the velocity and acceleration of a 
particle which moves along the curve 
x=2sin3t, y=2cos3t, z= 8t. 

x — 2 sin3t, y = 2cos8lt, z-8l Gres 
awna Sa) BaD gsi SlensGausib, 
Gps AUU emere. 

Or 


(b If r= acosi +asintj * at tan ak, then find 


7 =acosi +asintj +at tan ak calla 
dr d a 
=| anana. 


—x 
diets 
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13. 


(a) 


(b) 


(a) 


Find the directional derivative of 
p=xy +yz? at (2, =}, 1) in the direction of 
i+2j+2k. 

$2xy + yz 5G i 2j 42h aim Asri 
(2, -11) erem yarad sy Sle»seuenm Asup 
GMT. 

Or 
If F-xixyjrzk, then find V-F and 


VxF 
B= woe g nesky S crei V- F obmo 
vx F Aui od entis srir. 


Evaluate [Pdr where C is the portion of 


ie 
the parabola y=x" in the xy plane from 


A(0, 0) to B(L1) and F - 35 «5j. 
C emus; xy sasso A(O, O) Swiss B0.1) 
uwrw urama y = x^g Gimp 


T^ 97 xiv D ET B . n 
F -ax*i +y°j ġara [Fear or WSN Cien Li srr. 
C 


Or 
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14. 


(b) 


(a) 


If F= (2x2 -3zJi —-2xy j - Axk, then evaluate 
fffv« Fdv, where V is the region bounded 
: 


by x=0, y 20,22 0 and 2x+2y+z=4. 

F= (2x? -azJi —9xy j - Axk rao 

fjv Fdv g ilinSlLegb, Gy V cremigy 
: 


x-0,y-20,2-0 womb 2x+2y+z=4 REM 
THMOUUGSSUULL ue. 


Verify divergence theorem for 
Fe=Axzi + y^ +yzk taken over the cube 
bounded by the planes 


x=0,x=1, y=0, y=1,2=0,z=1. 
x=0,¥=1, y=0, y=1,2=0,z=1 ergyitb 
gemere ADLAD SOUEH|TID Gogi 
F =4xzi + yj +yzk aai urua Gsibméeog 
efluimr&s. 

Or 


Use Green's theorem, evaluate 


JE ejas ke? +9" )dy where C is the 


square formed by y =+1, x = +1. 


ES Ç Gs bmo apab 
[e * xy)dx + (x? +y” )dy -8 DANAE. 
€ 

C Qe C aaus y-iLx-il -8 


AOLESUULL FHTTLONGLD. 
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